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VACUUM DEPOSITION APPARATUS 
BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] Hie present Invention relates to a fabricating apparatus of a 
liquid crystal display, and more particularly to a vacuum deposition 
apparatus which is suitable for reducin g incidents of the breakage of a 
glas s while sliding caused th e glass into position. slM» miss of the 

DESCRIPTION OF THE RELATED ART 

[0002] Generally, a liquid crystal display (LCD) device controls the light 
transmissivity of liquid crystal cells in accordance with video signals for 
displa5ang a picture corresponding to the video signals on a liquid crystal 
panel having the liquid crystal cells arranged in a matrix pattern. To this 
end, the LCD device includes an active area having the liquid crystal cells 
arranged in an active matrix type, and driving circuits for driving the liquid 
crystal cells in the active area. More specifically, the LCD device includes a 
lower plate in which thin film transistors for switching the liquid crystal 
ceUs, driving circuits for driving the thin film transistors and signal lines 
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connected between the driving circuits and the thin film transistors are 
mounted on a lower substrate; an upper plate having color filters coated on 
an upper substrate in correspondence with the matrix liquid crystal cells in 
such a manner^^je^ to be separated for each cell area by a black matrix 
stripe, and transparent electrodes coated on the surfaces of the color filters; 
a spacer provided between the upper plate and the lower plate to assure a 
certain cell gap; and liquid crystal disposed in a space defined between the 
upper and lower plates by the spacer. Such a liquid crystal display device is 
fabricated by preparing the upper plate and the lower plate separately, 
causing them to adhere to each other and then injecting the liquid crystal 
through a liquid crystal injection hole provided at the side portion thereof, 
and thereafter by coating the liquid crystal injection holes with a sealant. 
sealant and then curing the sealant. 

[0003] In such a fabricating method of a liquid crystal display device, 
an active layer included in a channel part of a thin film transistor and a 
protective layer protecting the transistor are generally formed by using a 

plasma-enhanced chemical vapor deposition (PECVD) process. Such PECVD 
process is implemented by a vacuum deposition apparatus as shown in Fig. 
1 and 2. 

[0004] Referring to Fig. 1 and 2, a conventional vacuum deposition 

apparatus includes a process chamber 2, and a susceptor 10 used as a lower 
electrode for heating a glass substrate 4 in the process chamber 2 and 
generating plasma. 

[0005] Hie glass substrate 4 is transferred onto the susceptor 10 by a 
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robot arm 8, and returned after a deposition process. 

[0006] The susceptor 10 is fixed to a support plate 18 and positioned at 
a certain height within the process chamber 2 by a support bar 20 that 
supports the support plate 18. A lift pin 6 is Installed on the susceptor 10 
for moving the glass substrate 4 up and down. The susceptor 10 is made to 
move in a vertical direction by a time belt 14 connected to the support bar 20 
and a motor 12 for driving the time belt 14. 

[0007] The time belt 14 driven by the motor 12 moves the support bar 
20 to a desired height to cause the susceptor 10 to move to a corresponding 
position according to the process. In this case, the susceptor 10 is generally 
moved to its positions in 4 steps, that is, to the exchange position, to the 
load position, to the process position and to the spacing position. These 
positions of the susceptor 10 are determined by the driving time of the time 
belt 14. 

[0008] The apparatus includes a location sensor 17 positioned at a side 
of the support bar 20 for sensing the position of the susceptor 10 and a 

sensed part 23 moving vertically together with the support bar 20 and 
positioned in a manner to face the location sensor 17. 

[0009] The location sensor 17 is Installed to be fixed and includes a first 
sensor 15 and a second sensor 16 that have different heights and 

thicknesses from each other. 

[0010] The sensed part 23 includes a first projected part 21 adapted to 
selectively contact the flbrst sensor 15 in accordance with the position of the 
susceptor 10 and a second projected part 22 adapted to contact the second 
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sensor 16 at a different location in accordance with the position of the 

susceptor 10. 

[0011] The first sensor 15 and the second sensor 16 are normally photo 
sensors. They generate an ON signal when they contact the first projected 
part 21 and the second projected part 22 of the sensed part 23. They 
generate an OFF signal when they do not contact the first projected part 21 
and the second projected part 22 of the sensed part 23. Accordingly, the 
positions of the susceptor 10 can be sensed in the vacuum deposition 
apparatus. 

[0012] In a^ ^ describ e tbe motion ef the vacuum deposition 
apparatus with such a composition, the robot arm 8 is used to transfer 
transf e r s the preheated glass substrate 4 fi-om a heat chambe r fnot shownl 
»ot shown to the process chamber 2. After moving to the process chamber 
2, the robot arm 8 moves forward in the advancing direction as shown in Fig. 
2, to have the glass substrate 4 positioned at the top of the susceptor 10. In 
this case, the robot arm 8 moves up to a home positio n and by the time belt 
14 and is driven for the amount of tim e needed to position be position e d 
so as not to interfere w4«i the susceptor 10 and the lift pi n 6 so tliat thev 
do not interfere with the robot arm 8. 6, In this wav the susceptor 10 is 
moved up to a load position wsyr after the glass substrate 4 is positioned 
at the top of the susceptor 10 by the robot arm 8, the s usc e ptor iO is 
moved «^ to a lead position by the tkae belt 44 that is driven lor a set 
Umer so that the glass substrate 4 is supported by the lift pin 6. M tMs 
momenta the rob ot arm 8 is in contact with the glass substrat e 4 and 
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[0013] XhcOn the oth er hsnd, f|ygt proj c e tc d psrt 21 do es ^ot 
s e ns e d pmft 23 ^ ^yfaf ^h bsov^s ^j^^ g^ppQy^ i^^y docs Qo^itflict 

siisc eptor IQ is iinoved ^ntp to the process posftioii by th e time belt 14 

6 supporting the glass substrate 4 are withdrawn is inserted into the inside 
of the susceptor 10 so that the glass substrate 4 is positioned on the surface 
of the susceptor 10. At this moment, the ON signal is generated from the 
first sensor 15 and the second sensor 16 of the sensed part 23 which has 
moved up with the support bar 20 of the susceptor 10. Subsequently, after 
moving up to the spacing position as the next position, the susceptor 10 
applies heat and voltage to the glass substrate 4 and a desired film is 
deposited on the glass substrate 4 by gas and plasma. 

f00141f OQ451 When the deposition process is completed, the time belt 14 
is driven in a revers e sequence of dir e ction that isr diff e rent from the 

above described sequence, and the susceptor 10 carries out the foregoing 
process in a reverse order so that the glass substrate 4 is conveyed to 
succeeding process equipment by the robot arm 8. 

UQ1§1{0016} The^ to«k in the process position among the motion s of 
transferring the conventionnl vacmim depo s ition apparatus, ttm vaniiiim 
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2^ the s usc e ptor 40 on whieh tlie glass s ub s trat e 4 is safely plac ed 
within the proc es s chamb er St and the Hit 6 for s upporting the glass 

|QQ, gl^gg gubgtrstc 4 is slid by robot ftirHii ^ ^n^i ssi£B^y^ 

placed OH the surfac e of the s usc e ptor 40^ At this mom e nt, the 
susc e ptor applies heat to the glass substrat e 4 and is used as a lower 

fOQ4r8j The robot axm 8 transfers the pre - h e ated glass substrate 4 

from the heat chamber (not shown) to the process chambe r 2 will be 
described in more detail. As described above and as illustrated in Fig. 2. 
2t Aik^ moving to the proc ess chamb e r 2? the robot arm 8 moves forward 
in the advancing direction to position the glass substrate 4 on at the top of 
the susceptor 10. Also as noted above. At this moment, the lift^^^^ai pin 6 
are position to not interfere with supporting the robot arm 8, i.e. ^ass 
substrat e 4 is ^serted into the lift pins 6 are withdrawn inside of the 
susceptor 1 0 during this time. At this time, the robot arm 8 slides to 
position the glass substrate 4 to a position where €it th e leading edg e 

(OOl^ At this moment, the -robot asem 8 puts the glass substrate 4^ 

2~3 mm before a stopper pi n 28. The 28 from the end of the ^ass 

conveyanc e of ^e fobet ann 8 becau s e the ga p between ef the stopper 
pin 28 and a point at which slide p ar t where the glass substrate 4 begins 
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to slide into position is safety placed, is 5 mm. 

f00161f Q020t Also, the glass substrate tebet aapm 8 is inclined at 
around 85 degrees when it degr ee aad move s forward to place «p for 
saf^ placing the glass substrate 4 on the surface of the susceptor 10. Due 
to the incline, friction between this feety «pe» safety placing the glass 
substrate and 4 oh the suscento r 10 causes iOr i* b e comes inclined and 
pr e ssed at one ^de? Consequ e ntly, th e film-forming material to collect 
on a portion friction between the surfac e of the susceptor 1 0 where 
sliding and the glass substrat e occurs. 4 change s whereby the film - 

fOOiyif OOaH Fig. 4A to 4D are sectional views taken along the line A- 
A' of Fig. 3, and represent^ the process whereby the glass substrate 4 is 
interfered with damaged by the film-forming material which collects 
occurs on the surface of the susceptor 10 due to th e sliding frictional 

substrate 4 safety placed on the susceptor 10 at in a n incline. Only a 
leading edge of the glass substrate 4 is shown for simplicity. Also, the 
arrow represents the adyancing direction fsee Fig. 2). inclined maaaegr 
f00181ffl 02ai When the glass substrate 4 is sU d onto a portion into the 
slide past 41 of the susceptor 10, it is caught by the film-forming material 
11. thus halting the slide. This creates H to cause a bind slide to miss 
occur. Th e r e by, there occurs a probl e m whereby the glass substrate 4 is 
broken or bent, brok e n* Th e larger possibility of tl^ occurr e nc e 
increa s es becaus e a bend of the substrat e is. the more becomes severe 
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due te th e bending enlarg e ment o f substrate is. and therefore the 
likelihood of a substrate being broken increases, substrate. 
f0019H 0Q33t Also, there is difficulty in obtaini ng Pvrex. the mat e rial 
b e caus e fyt^j a kind o f glass 0as&v Is used as the material for the 
susceptor 10. 

SUMMARY OF THE INVENTION 
f0020H 0024t Accordingly, it is an object of the present invention to 
provide a vacuum deposition apparatus for minimizing the breakage of glass 
caused during sliding hy the slide «iss of the glass. 

|Q021I{OO25} In order to achieve these and other objects of the 
invention, a vacuum deposition apparatus according to one aspect of the 
present invention includes a susceptor for applying heat to a glass substrate 
and generating plasma; a lift^^^^^tas pin supporting said glass substrate; a 
robot arm transferring said glass substrate to and returning said glass 
substrate from said susceptor; a stopp e r pin ^t^bieh provid e s for the staMe 
transf e r and r e turn of saM robot arm; and a groove which is formed at a 
sliding portion sdide part o f the said susceptor and into which a film- 
forming material provided in the deposition process i s received, insert e d* 
l^^qom In a preferred embodiment, a the apparatus, the gap 
betwee n the beginning of said slid e portion part and the stopper pin Is at 
least 3 mm and as much as mnK In the apparatus, the gap is 10 mm. The 
In *e apparatus, the material of the susceptor is quartz. The In tite 
apparatus, the section of the groove formed in the slid e portion part has the 



9 Attorney Docket No.: 3449-092 IPUSl 



shape of a polygon, polygoiii I» the apparatus^ ^he bottom face of the 
groove formed in the slide portion part has a curve d shape and s hap e * fe 
the apparatus, ^fehe bottom face of the groove formed in the slid e portion 
part Includes an incline plane and a perpendicular plane. 
^Q2^{002^ Further scope of applicability of the present invention will 
become apparent from the detailed description given hereinafter. However, it 
should be understood that the detailed description and specific examples, 
while indicating preferred embodiments of the invention, are given by way of 
illustration only, since various changes and modifications within the spirit and 
scope of the Invention will become apparent to those skilled in the art firom this 
detailed description. 

BRIEF DESCRIFnON OF THE DRAWINGS 
^02^(602^ These and other objects of the invention wiU be apparent 
fi-om the following detailed description of the embodiments of the present 
invention with reference to the accompanying drawings, in which: 
[00251f OQ2&l Figs. 1 and 2 are respectively a sectional view and a plan 
view representing a conventional vacuum deposition apparatus; 
]^^^{003^ FLg. 3 is a plan view representing the gap between a 
stopper pin and a leading edge saf e- plac e d part of a glass substrate shown 
in Fig. 2; 

IQQ2Z1{0®^ Figs. 4A to 4D are sectional view representing In steps that 
a film-forming material occurs when a glass substrate is sli d onto into a 
susceptor; 
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JOQ2gl{e0324 Fig. 5 is a plan view representing the vacuum deposition 
apparatus according to the present Invention; 

r0029W QQ33t Fig. 6 is a sectional view taken along the line B-B' of Fig. 
5; 

JSQ3Qlf0034) Figs. 7 to 9 are sectional views of a groove formed in the 
slide portion part of a susceptor; a»d 

rOOailf OOSSl Figs. lOA to IOC are sectional views showing that film- 
forming material collects in the groove when the glass substrate is sli d on a 
susceptor and a loading position of the substrate at an inclined angle: 
r00321 Figs. I IA to IIC illustrate an exemplary process for loadinff 
and unloading the glass substrate int o the processing chamber using the 
robot arm: and 

IfiOaS FIGs. 12A and 12B are overviews illustrating the loading and 

unloading of a substrate, s usc e ptor^ 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
r00341I QQ3€l With reference t o Figures Fig. 5 to 10c, the preferred 
embodiment of the present invention is explained as follows: 
IQ^SlfOO^ R e f e rring to Fig. 4A ^ tiie vaewun deposition 
apparatus according t o 4D are sectional views taken along th e line A-A' 
of Fig. 3. and represent pr e s e nt invention includes a susc e ptor 30 for 
applying heat to a ^iass substrat e 34 safefy plaeed v4ti»» a process 
wherebv chamber cffid gen e rating plasma, a lift ^ 36 s upporting the 
glass substrate 4 is interfered with bv the fihn-forming material which 
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collects on the surface of the susceptor 10 due to the sUding of 34t a 

robot aHH 35 for transferm g the glass substrat e 4 on 34 to and r e turning 
from the suscepto r 10 at an incline. Only 30t €»d a leading edge stopp e r 
fis S& ior ^ stabilization of the glass substrate 4 is shown for 

advancing direction fsee Fig. 2). robot arm 35^ 

r00361f QQ381 The glass substrate 34 is transferred Into the process 
chamber 32 by the robot arm 35 and st^iefy placed on the surface of the 
susceptor 30. Fig. IIA. illustrates a side view of the transferring process. 
It is noted above that as the glass substrate is enlarged, a bend of the 
substrate occurs and can become severe. This is iUustrated in Fig. IIA 
where an end portion of the glass substrate 34 bends down to form an 
angle of about 85 degrees from the vertical due to the enlargement of 
the substrate 34. Referring back to Fig. 5. the Th» susceptor 30 is used 
as a lower electrode for appls^lng heat to the glass substrat e 34. 34 «uid 
generating plasma. Quartz is used as the material of the susceptor 30 
because quartz is easy to obtain, for the ease of supply. The lift pins 36 
support the glass substrate 34 which is transferred by the robot arm 35 and 
positioned on the susceptor 30. At least two lift pins 36 are utilized for 
engaging or penetrating a side of the susceptor 30. 

10^211003^ The robot arm 35 transfers the glass substrate 34 to the 
process chambe r 32. Often often the glass substrate 34 has been pre- 
heated in a heating chamber (not shown). After moving to the position of the 
process chamber 32, the robot arm 35 moves forward in an advance 
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direction and places the glass substrate 34 on top of the susceptor 30. The 
lift pins 36 supporting the glass substrate 34 ar e withdrawn in s erted Into 
the Inside of the susceptor 3 0 causing wh e r e by the glass substrate 3 4 to be 
is positioned on the surface of the susceptor 30. 

r0038Tf QQ40t Ihe robot arm 3 5 slides positions the glass substrate 34 
on the surface of the susceptor 30 to at a locatio n at which 3-^ nun 
before the leading edge stopp e r 40 from the end of the glass substrate 
34 is 2-3 mm before a groove 44 fdiscussed laterl. whe» s^ely facing 

IQ^gl{00434 ToAfe this Mmey to make the transfer stable upon the 
transfer and the conveyance of the robot arm 35, a slid e portion past of the 
susceptor 30, that is, the gap between the part where the glass substrate 34 
i s finally positioned safely position e d, and the groove 44. stopp e r pis 40? 
is increased to be 10 mm. Thus, th e glass substrate 34 has a longer space 

^Q4filf0042} Also, becaus e the glass substrate 34 is placed on the 
surface of the susceptor 3 0 incline d at about 85 degr ees as illustrated in 
Fig. IIB. Again, the inclination with an angle of 8S d e gre e for being 
safely plaeedr the glass substrate 34 is due tp thg binding that occurs as 
the substrate becomes large. Here, the edge of the glass substrate 34 
touches the edge of the slide portion 42 of safely plac e d on the susceptor 
30. 30 inclin e d to one side^ As a result, because of th e contact friction 
between the surface of the susceptor 30 and th e leading edge of the glass 
substrate 3 4 during sliding, changes causing the film-forming material is 
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collected to eeSeeb at the slid e portion part 42 of susceptor 30. 
|QQ411t0043J To minimize the occurrence o f interference vdth a side 
miss of the glass substrate 34 due to the £Qm-formlng material, a groove 44 
is formed^ at the slid e portion part 42 of the susceptor 30 as shown in 
Figures 6 to 9. 

|QQ4a[{004^ Fig. 6 Is a sectional view taken along the line B-B' 
Illustrated In Fig. 5, showing a groove formed in the slid e portion jpart 42 
which, in this case, has a square sectional configuration. 
^Q431f004e^ Figures 7 to 9 represent various shapes of the groove 44 
formed at the slide portion part 42. Hie groove 44 of Fig. 7 has^ tfee shape 
wherein the bottom surface Includes an incline plane and a perpendicular 
plane; groove 44 of Fig. 8 has the shape whereby the bottom surface 

is a curved surface: and the 1^ groove 44 of Fig. 9 has a V shape. Also, 
the groove 44 formed at the slid e portion part 42 of the susceptor 30 may 
have a polygonal shape (not shown), as the shape of its section. 
IQ0441I0046) The groove 44 formed at the slid e portion 42 part of the 
susceptor 30 makes contact of th e glass substrate contact su:i^laee with 
the film forming material 45 rntnlmal as shown in Fig 10a to 10c, when the 
glass substrate 34 is slid. 

^^51f004^ FiguresJ^ 40a t o IOC 40© are sectional views taken 
along line B-B' of Fig. 5, and represent, in steps, the occurrence of the film- 
forming material 45 at the groove 44, which takes place by th e contact 
MeU&a between the leadlnyy ftdff«> of glass substrate 34 and the slide 
portion part 42 of the susceptor 30. 
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r0046H eQ4«t When the glass substrate 34 is slid on te the slide portion 
part 42 of the susceptor 30, the film-fonrang material 45. 45 which 
accumulates by the scraping of friction diff e renc e b e tw ee n the glass 
substrate 34^ c»d the susceptor 3 0 fsee Fig. llBl. collects in the inside of 
the groove 44 fsee Figs. lOA. lOB. IOC and IIC) so that the film-forming 
material 45 does not interfere the glass substrate 34 during subsequent 
slidings. As illustrated in Fig. IIC. the glass substrate 34 is loaded onto 
the susceptor 30 fthe robot arm 35. which includes the robot arm Made 
35A. may be removed). The film-forming material from the surface of the 
susceptor 30 is filled into the groove 44. Accordingly, the gathered fihn- 
forming material 45 does no t affect contact the glass substrate 34. 
JOMSf004^ In this way, when the glass substrate 34 is sU d onto to 
the susceptor 30, the film-forming material 45 accumulates occurs inside of 
the groove 44. Thereby, the breakage of the glass substrate 34 is prevented. 
f0048H 0Q5Ql The conventional susceptor 10 uses pyrex, which is a kind 
of glass. On the contrary, the susceptor 30 according to the present 
invention uses quartz as its material, to make it easy to supply the material. 
r00491 Fi^re 12A illustrates the susceptor 30 in a state in which 
the substrate 34 is being loaded onto the susceptor 30. As shown in 
Figure 12A. the lift pins 36 are in a retracted state. Figure 12A also 
clearly illustrates the sliding portion 42 and the groove 44. Figure 12A 
also illustrates the robot arm 35 carrying the substrate 34 in a forward 
direction. The robot arm 35 carries the substrate in the forward 
direction until the substrate 34 starts to slide on the sliding portion 42 
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and is stopped bv a stopper pin 40 fnot shown in Figiire 12A. but the 
stopper pin 40 is clearly shown in Figure 51. As shown in Figure 12A. 
the lift Pins are still in the retracted state and are not used because the 
robot arm 35 supports the substrate 34. 

[00501 Next. Figure 12B illustrates the substrate having one end 

that rests on the sliding portion 42 of the susceotor 30. When the end 
of the substrate 34 slides on the sliding portion 42 and comes to a rest 
via the stopper pin 40. the substrate 34 scrapes material 45 of the 
sliding portion 42. and the scraped off material 45 falls into the 
advantageously placed groove 44. The lift pins 36 are also activated 
(raised) so as to support the substrate 34. Thus, the substrate 34 is 
supported bv the sliding portion 42 of the susceptor 30 and bv the lift 
pins 36. Therefore, the robot arm 35 can be slightly lowered and 
remove d in a rearward direction such that the substrat e 34 is fully 
supported without use of the robot arm 35. Then a material deposition 
process. etCt can be performed, and after the process is performed, the 
robot arm 35 is moved in a forward direction to support the subst rate 
34. the lift pins 36 are retracted Qoweredl. and the robot arm 35 is 
moved in the rearward direction to remove the substrate 34 from the 



[0051] As described above, with the vacuum deposition apparatus 
according to the present invention, the gap is increased between the part 
where the glass substrate 34 i s finally saieHy positioned and the stopp e r 
4O7 to make the tran s fer staUe^ the groove is formed at the slide 
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portion part of the susceptor, to reduce the breakage of the glass substrate 
due to being caught on th e film-forming film-form ing material and to 
Improve the productivity and the rate of operation. Moreover, the period 
between periodic cleanings of the susceptor is increased to reduce the 
cleaning cost, and the exchange cycle is increase to decrease the production 
cost. 

[0052] It should be understood to the ordinary skilled person in the art 
that the invention is not limited to the embodiments, but rather that various 
changes or modifications thereof are possible without departing from the 
spirit of the invention. Accordingly, the scope of the invention shall be 
determined only by the appended claims and their equivalents. 



